A novel transcriptional element which regulates expression of the CYP2D4 gene by Oct-1 and YY-1 binding.
We first identified the transcriptional regulatory element of the CYP2D4 gene. CYP2D4 is of interest in brain pharmacology and physiology because this enzyme can be involved in the metabolism of endogenous and exogenous compounds, which act on the central nervous system. Transfection studies using a series of the CYP2D4 promoter luciferase constructs identified the transcriptional element of CYP2D4 in the sequence between nucleotides -116 and -90 (named the neural expression regulatory element, NERE). The nucleotide sequence of NERE was specific for the CYP2D4 gene. Within this region, two nuclear factor-binding sequences, Oct-1 and YY-1, were present. Oct-1 acts as the activator of the CYP2D4. The core sequence of the YY-1 binding motif partially overlapped that of the Oct-1 binding motif. YY-1 may act as the repressor of CYP2D4, which interferes with Oct-1 activation by its binding to NERE. We concluded that a novel transcriptional regulatory element NERE specifically regulates the expression of the CYP2D4. This regulation system may be involved in the unique distribution of this isoform, such as the expression in the brain.